VZY CATTLE 87-16
T h i r t y -f o u r muscles/muscle groups, each g r e a t e r than .I kg, were d i s s e c t e d from 16 f o r e q u a r t e r s t o e s t a b l i s h a d a t a base o f i n d i v i d u a l muscle y i e l d s , p a l a t a b i l i t y p r o f i l e s and chemical composition.
Carcass d a t a from t h e 16
s t e e r s revealed t h e f o l l o w i n g averages:
carcass weight -288.4 kg, y i e l d grade -3.2, and q u a l i t y grade -Low choice.
I n d i v i d u a l muscle y i e l d s , tenderness p r o f i l e s and chemical analyses i n d i c a t e d t h a t the muscles w i t h i n t h e
f o r e q u a r t e r a r e extremely v a r i a b l e . However, several o f t h e l a r g e r muscles w i t h i n t h e f o r e q u a r t e r possess
tenderness p r o f i l e s comparable t o t h e longissimus d o r s i , t h e major muscle w i t h i n r i b steaks. T h i s s t u d y suggests
t h a t maximum u t i l i z a t i o n o f t h e beef f o r e q u a r t e r may best be achieved when i n d i v i d u a l muscles a r e f a b r i c a t e d and marketed according t o t h e i r s i z e and tenderness p o t e n t i a l .
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I n t r o d u c t i o n
The beef f o r e q u a r t e r represents approximately 52% o f t h e t o t a l carcass weight and i s composed o f t h e p r i m a l chuck and r i b and t h e rough b r i s k e t , p l a t e and shank. T r a d i t i o n a l l y , an inequivalency i n t h e market value e x i s t s between t h e f o r e -and h i n d q u a r t e r a t both t h e packer and r e t a i l l e v e l , p r i m a r i l y due t o t h e lower v a l u e o f t h e beef chuck. M e r c h a n t a b i l i t y o f t h e beef forequarter, e s p e c i a l l y t h e chuck, has been depressed due t o t h e high
degree o f v a r i a b i l i t y i n (1) t h e c u t o u t y i e l d o f t h e f o r e q u a r t e r and (2) t h e p a l a t a b i l i t y c h a r a c t e r i s t i c s o f t h e
numerous muscles w i t h i n t h e forequarter.
Considerable time, e f f o r t and research has been expended i n developing new approaches t o merchandising chuck meat. Increased e f f i c i e n c i e s i n f a b r i c a t i o n and handling of the beef chuck have been obtained by s u b d i v i d i n g t h e chuck and removing a l l bone and a Large percentage o f t h e subcutaneous and intermuscular f a t b e f o r e t h e chuck e n t e r s t h e marketing channels.
Attempts t o improve t h e r e t a i l a c c e p t a b i l i t y o f chuck meat (i .e., g r i n d i n g , t e n d e r i z i n g , r e s t r u c t u r i n g , precooking, etc.) have had n e a r l y imneasurable impact on i n c r e a s i n g t h e value o f t h e chuck and f o r e q u a r t e r . Numerous s t u d i e s have c h a r a c t e r i z e d t h e muscles t h a t t r a d i t i o n a l l y account f o r a m a j o r i t y o f the beef carcass v a l u e due t o t h e i r s i z e and p a l a t a b i l i t y p r o f i l e s . However, s i n c e these muscles a r e p r i m a r i l y l o c a t e d i n t h e hindquarter, minimal b a s e l i n e i n f o r m a t i o n i s a v a i l a b l e on the m a j o r i t y o f the muscles w i t h i n t h e forequarter.
T h i s lack o f i n f o r m a t i o n has placed a severe l i m i t a t i o n on t h e development o f f a b r i c a t i o n and processing techniques which would maximize t h e economic p o t e n t i a l o f t h e beef forequarter. Thus, t h i s s t u d y was undertaken t o c h a r a c t e r i z e each muscle w i t h i n t h e beef f o r e q u a r t e r i n terms o f p h y s i c a l and chemical c h a r a c t e r i s t i c s . M a t e r i a l s and Methods
S i x t e e n Angus s t e e r s o f s i m i l a r genetic and f e e d l o t background (14-16 months o f age) were slaughtered a t t h e South Dakota S t a t e U n i v e r s i t y Meat Laboratory. A f t e r a 48-hour c h i l l , grade d a t a were c o l l e c t e d (USDA, 1975) .
The f o r e q u a r t e r (Fa) from one s i d e o f each carcass was broken i n t o a r i b / p l a t e p o r t i o n (R/P) and an arm chuck p o r t i o n w i t h t h e b r i s k e t attached (AC/B). The forequarters were broken i n t o o n l y these two subportions t o minimize t h e e x t e n t t o which t h e i n d i v i d u a l muscles were subdivided. These carcass p o r t i o n s , e x c l u d i n g t h e shank, 'Graduate Assistants.
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were dissected i n t o 34 i n d i v i d u a l muscles/muscle groups, f a t and bone.
I n d i v i d u a l weights were taken o f a l l components o f the carcass portions'. The shank muscles were removed and included i n miscellaneous t r i m . Table 1 l i s t s t h e 34 muscles/muscle groups which were dissected from each forequarter, the wholesale c u t i n which these muscles a r e found and the t h r e e -l e t t e r code used t o i d e n t i f y each muscle. TFA  TRM  TRN  TRA  TBT  TBL  TBM a B -brisket, C -chuck, P -plate and R = rib.
Neck muscles consist of several muscles immediately adjacent to the cervical vertebra.
Following muscle removal, i d e n t i f i c a t i o n and weighing, heavy epimysium connective t i s s u e ( s i l v e r membrane) was removed from each muscle and r e l a t i v e thickness was measured w i t h a micrometer.
The remaining muscle t i s s u e was used f o r o b j e c t i v e tenderness e v a l u a t i o n (Warner-Bratzler shear) and chemical analyses (moisture, f a t , p r o t e i n , ash and collagen). The shank muscles were n o t included i n the chemical c h a r a c t e r i z a t i o n analyses.
Results and Discussion --
The means and ranges o f the carcass c h a r a c t e r i s t i c s f o r t h e 16 Angus s t e e r s used i n t h i s s t u d y are g i v e n i n t a b l e 2. The average carcass i n t h i s study was a USDA low choice, YG 3.2, s t e e r carcass weighing 288.4 kg. 
Based on descriptions included in USDA (1975) beef grade standards.

The percentage c o n t r i b u t i o n made by each i n d i v i d u a l muscle t o t h e lean p o r t i o n o f t h e FQ, R/P and AC/B a r e presented i n t a b l e 3. Due t o the f a b r i c a t i o n techniques u t i l i z e d i n t h i s study, the c o n t r i b u t i o n t h a t each muscle makes t o t h e lean p o r t i o n o f the v a r i o u s subportions o f t h e beef f o r e q u a r t e r ( i . e . r i b / p l a t e and arm chuck/brisket) i s n o t r e p r e s e n t a t i v e o f t r a d i t i o n a l concepts. Therefore, c a u t i o n i s advised when i n t e r p r e t i n g t h e
data.
The s e r r a t u s v e n t r a l i s (SRV) was t h e l a r g e s t muscle i n the f o r e q u a r t e r ( t a b l e 3) and thus c o n t r i b u t e d t h e g r e a t e s t percentage t o both t h e f o r e q u a r t e r and t h e arm chuck/brisket lean. I f t h e b r i s k e t had been removed from t h e arm chuck, i t may be p o s t u l a t e d t h a t t h e SRV would have c o n t r i b u t e d an even g r e a t e r percentage o f t h e arm chuck lean s i n c e a l a r g e p o r t i o n o f t h e deep p e c t o r a l (DPT) and s u p e r f i c i a l p e c t o r a l (SFP) would n o t have been included. The t r i c e p s b r a c h i i complex (TBL, TBT and TBM), when pooled together, account f o r t h e greatest
percentage o f Lean w i t h i n t h e arm chuck/brisket (11.6%).
The Largest muscle by weight o f t h e r i b / p l a t e p o r t i o n was OAE, uhich i s t h e o u t e r s u r f a c e muscle o f t h e p l a t e . However, because o f t h e Location and lack o f thickness o f t h i s muscle, OAE does n o t make an economically important c o n t r i b u t i o n t o t h i s p o r t i o n o f t h e carcass.
Thus, LCD and t h e smaller muscles g e n e r a l l y marketed w i t h The thickness o f the epirnysium appears t o be r e l a t e d t o the size o f the muscle which i t encases and attaches t o the skeleton o r other muscles, and t o the function o f the muscle i n r e l a t i o n t o movement o f the animal. The v a r i a t i o n i n f a t content o f the muscles indicates that some muscles possess inherent c h a r a c t e r i s t i c s which would make them very desirable f o r Lou-fat products (i.e., Triceps b r a c h i i complex and SPN). Correlation c o e f f i c i e n t s indicated t o t a l collagen content accounted f o r Less than 10% of the v a r i a t i o n i n Warner-Bratzler shear force and was therefore a poor predictor of tenderness. I n conclusion, r e s u l t s o f the physical and chemical characterization analyses o f the i n d i v i d u a l muscles w i t h i n the forequarter indicate that some muscles would have a p o t e n t i a l l y greater economic value i f they were separated and used independently. Due t o t h e i r physical and chemical characteristics, SRV and I N F from the beef chuck are s u i t a b l e f o r steak production as individual muscles. Similarly, the t r i c e p s b r a c h i i complex (TBL, TBT and TBM) and SPN would be desirable material f o r roast production. INF  SLN  TBT  DPT  BPB  S PN  TBM  OAE  LGC  LTD  DEL  ACN  RBD  TRN  CBC  SCP  NKM  BCC  TRA  MFD  SPF  COB a S e e t a b l e 1 f o r a l i s t i n g o f t h e m u s c l e c o d e s .
C o l l a g e n c o n t e n t o f t h e m u s c l e t i s s u e e x c l u d i n g h e a v y e p i m y s i w n t i s s u e , mg c o l l a g e n / g o f m u s c l e t i s s u e .
